the transformed solution of the problem, which can be inverted through 2 known techniques . Excitation of a plate with a built-in edge is treated as an example.
f2. GENERAL METHOD Formal Solution
Consider the semi-infinite elastic plate of thickness 2h sketched in 
' ' The method developed here is an extension of one developed by M. Picone that the author learned of through private communications with Professors A. Ghizzetti and W. Cross of the Instituto Nazionale Per Le Applicazioni Del Calcolo, Rome, Italy. Picone was interested in finite domain problems, hence used a finite Laplace transform and the entirety of this transform in the s-plane. Evidently this work was not published, but Picone's related work on the finite Laplace transform [4] was published in 1939. Assuming then, the inverse of u and v can be found, this would complete the solution for the case of steady propagation in the present problem.
Exact Inversion Procedure for Transient Case.
Extension to the transient solution requires inverting the integrals in u(x,y,t) = ^l u(x,y,p)e P dp r p '(x,y,t) = -^r-J v(x,y,p)e P dp (15) where u and v are given by (13) , Br being the Bromwich contour in the right half p-plane. If now it is assumed the roots s,(uu)=iK (uu) are analytically continuable from ^ on the imaginary axi,, i. e. roots ni the right hand side of (14) , to the corresponding set s, (p)=iH (p) on the Bromwich contour Br , (15) can be inverted by termwise contour integration of the terms in the series resulting from the inversion of (13) . This method of inverting the
2
Since Q occurs as Q in (14), -Q will also yield the spectra shown in Fig. 2 , i e. the reflection in the plane 0=0. Such modes usually play a part in deriving the solution for a problem (like the present one). The reflection principle, however, reduces the solution to dependence on Q ^ 0 only. As a first example the case of a plate with a built-in edge was treated. As illustrated in Fig. 3 the plate is excited symmetrically by two suddenly applied normal line loads on its faces, a distance a from the edge.
This particular loading is expressed in the first of (10) through The author is indebted to his colleague Professor James Knowles for pointing out Benthem's work.
• 7 Benthem points out that Doetsch [10], in a strip problem governed by Laplace's equation, employed a boundedness condition in a manner related to that in Benthem's, and hence the present work. These are similar in form to Benthem's equations (6. 1) for the edge normal and shear stress. In comparing the two it may be noted whereas he had constant coefficients, here a«, a , and b are functions of the parameter p. 0 n n r r
The power q of the corner singularities in (22) is taken to be that found in the eigenfuncti^" problem for the clamped-free wedge. This was treated by Knein [ll] for the right angle wedge or corner (case in [9] and here), and by Williams [12] for more general angle corners. As these works show q depends only on Poisson's ratio for a fixed corner angle. Hence, although
Knein treated a case of the built-in edge (and plane strain) for a uniform edge compression, whereas here lateral loads are involved, a particular Then by substituting (22) in (19), and with the aid of the integrations
The same q is also applicable in Benthem's problem, which involves an applied uniform tension load over y at x-»oo. Since Benthem's case is one of plane stress, Poisson's ratio must \)e different.
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= 0 (25)
where
(25) c a n be solved for the unknowns a 0 (p). a (p), and b (p). That n n is, for a c ertain number of unknowns, a 0 
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The long-time solution can be derived from (15) It follows that ds/ dp in (31) must vanish in the limit, i.e. these branches are normal to the plane C'l=O. It follows that the zeros of r(s) are a good approximation to the s .(p) for a range of p, small but > 0. This is impor-J tant to the validity of (26), hence the long-time solution being sought. It should also be pointed out that (Z8) directly proves the existence of the zeros of R(s, p), at least over the domain of small t:omplex p, that was argued earlier on the basis of the analytical continuation of these zeros, generally, from the domain of imaginary p [Re discussion after (15) It is clear ihen, that once the unknowns a n (p), a (p), and b (p)
are numerically evaluated, a simple inversion of (47) [since it has already been shown the inverses of the unknowns behave as H(t)] will yield the long time-near field solution for the present problem.
Verification of Long-Time Solution.
Short of writing the inverse (26), which will be postponed until the numerical work for the coefficients of the edge unknowns is carried out (as discussed earlier), some things can be done on verifying that (15), defined by (35) and (36), will yield a solution satisfying the present boundary value problem, i.e. the differential equations (1), the initial conditions (3), the boundary conditions at the edge x=0, (21), the plate face y=h, and center y = 0, the inverses of (10) and (11), and the conditions at x-oo, (4).
Verification that the long-time solution, once it is written, satisfies the differential equations (1) can be shown by direct substitution. Since the problem is based on (1), a system of hyperbolic equations, one would expect the general solution (15) , defined by (12) and (8) 
^.
-. where b =c /c , k =p /c , c being the "plate velocity" /E/pll-V* 1 ) .
(56) is well known, the zeros of ( 
survive, which leads to the double inverse v(x,y,n-VyH(t-x/c p )
TT An equal term, but corresponding to a negative traveling wave, is ruled out in the inversion of (15), since it leads to an unbounded contribution. 
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ABSTRACT
Within the framework of the "exact" linear theory an important class of wave propagation problems in elastic waveguides, involving nonmixed edge conditions (like stress or displacement), have remained unsolved. Basically, this is because known separation methods (classical or integral transforms) do not "ask" in a natural way for the given edge information. A means for solving some problems in :hij class, focused on the semi-infinite plate, as an example, is presented here. In the method a Laplace transform is used on the propagation coordinate, say x. Exploitation of the boundedness condition on the solution, at x-oo, generates two coupled integral equations for the edge unknowns (displacements and strains), which depend, parametrically, on those complex wave number roots of the governing Rayleigh-Lamb frequency equation representing unbounded waves. Solution of these equations determines the transformed solution of the problem, which can be inverted through known techniques. Excitation of a plate with a built-in edge is treated as an example.
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